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Description 

METHOD FOR CONTROLLING THE DAMPER FORCE IN VEHICLES HAVING A RIDE 
LEVEL CONTROL SYSTEM 

BACKGROUND OF THE INVENTION 

The invention relates to a method for controlling the damper 
force in vehicles having a ride level control system. This method 
is to be used in particular in vehicles having a pneumatic, 
hydraulic or hydro- pneumatic ride level control system. 

Both in passenger cars and lorrico trucks it is possible to 
change the ride level of the vehicle body or the loading surface, 
for example by means of hydraulic, pneumatic or hydro-pneumatic 
adjustment devices. In particular in vehicles with air suspension 
it is thus possible to perform adaptation to loading as a result 
of addition of a cargo or adaptation to the terrain to be 
traveled over. In off -road vehicles, a higher ground clearance is 
set in the off-road mode, while in the road mode the center of 
gravity is moved downward in order to ensure a better position on 
the road. 

In addition, with active or semi-active chassis it is possible to 
control the damper force in order to adapt the damping of the 
chassis to the driving situations. 

The object of the present invention is to make available a method 
for controlling the damper force in vehicles having a ride level 
control system, which method permits a high adjustment speed and 
precise adaptation to the desired ride level. 
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SUMMARY OF THE INVENTION 



This object is achieved according to the invention in that when 
the ride level control system is activated a signal is generated 
and transmitted to a damper force control device, for example an 
electrically activated valve which is arranged on the damper, 
said damper force control device being used to change the damper 
force while the ride level control system is activated. 

When the ride level of the vehicle body changes, the damper 
control usually operates counter to the ride level control system 
since the damper control system receives the signal indicating 
that a change is occurring in the distance between the wheel axle 
and the vehicle body. In order to compensate for this change, 
increased damping is made available since the damper control 
system does not see whether the change in ride level is desired 
or takes place owing to vehicle movement dynamic effects. 

For the method according to the invention, the damper force is 
changed while the ride level control system is activated, in 
order to bring about the fastest and most precise adjustment 
possible of the ride level of the body to the desired target 
value . 

One development of the invention provides for the damper force to 
be adapted in such a way that the damper force is reduced in 
order to bring about the fastest and most unimpeded adjustment 
possible of the ride level of the body. After the target value is 
reached or when a predefined switch-off value is reached, the 
damper force is adjusted back again to the preset value. 

In order to avoid overshooting when the ride level is adjusted, 
there is also provision for the damper force to be increased 
briefly above the value set prior to effecting control of the 
ride level, in order to avoid overshooting when the ride level of 
the vehicle body is changed. This is appropriate in particular 
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with enclosed air supply systems since a very high adjustment 
speed of the vehicle body can be achieved by means of such 
enclosed air supply systems. The overshooting of the target 
control position is prevented by virtue of the fact that the 
damper force is briefly increased. This is possible since the 
adjustment of the damper takes place significantly more quickly 
than the adjustment of the ride level of the vehicle body. 

One development of the invention provides for the signal which is 
transmitted to the damper force control device to include 
information about the control speed, that is to say the speed at 
which the vehicle body can be lowered or raised. The damper force 
is then reduced or increased as a function of the control speed 
in order to be able to set the aimed-at ride level of the vehicle 
body as precisely as possible. The faster the vehicle body is 
raised, the greater the tendency of the system to overshoot so 
that a correspondingly higher damper force has to be set . 

Furthermore there is provision for the damper force to be reduced 
only at control speeds which lie in a range defined by limiting 
values. This range is the speed range in which the ride level 
control takes place when it is initiated by a user. If the 
limiting values are exceeded, for example as a result of braking 
maneuvers or situations which are relevant in terms of vehicle 
movement dynamics, the damper force is increased or an 
intervention into the normal damper force control system is 
switched off. 

One development of the invention provides for the control speed 
to be determined in advance, in particular when a journey is 
started, and for a parameter for the adaptation of the damper 
force to be determined by reference to the control speed which is 
determined. The control speed depends, inter alia, on the load on 
the vehicle, and when the load is large the vehicle body is 
raised more slowly than when the load is small. The damper force 
is then determined in accordance with the control speed once it 
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has been defined for the ride level control system, or a 
parameter with which the damper force is adapted while the ride 
level control system is activated is defined. If the damper force 
is firstly reduced in order to facilitate adjustment and is then 
increased in order to avoid overshooting, a plurality of 
parameters can be defined. 

Likewise there is provision for the damper force to be adapted as 
a function of parameters which permit conclusions to be drawn 
about the vehicle movement dynamic states, in particular the 
steering movement, the steering angle, the brake pressure or 
acceleration forces, in particular lateral acceleration forces or 
longitudinal acceleration forces. These parameters are determined 
in the driving mode and give indications of the vehicle movement 
dynamic state which the vehicle is in. When the ride level 
control system is activated and the brake pressure is high, the 
reduction in the damper force is switched off in this way since 
by detecting a predefined brake pressure a braking maneuver is 
determined, which results in an increase in the damper force for 
reasons of driving safety equipment. Correspondingly, the 
reduction in the damper force owing to an activated ride level 
control system is cancelled. The same applies to corresponding 
steering movements which indicate a lane change, or to the 
steering angle which permits conclusions to be drawn about 
lateral accelerations . 

The claimed method and the development make it possible to 
precisely set a ride level set point value even at high control 
speeds and when there is a large degree of damping so that the 
damper control does not impede a ride level control process. 
Furthermore, a fast ride level control speed can be achieved 
since hardening of the damper does not have a disadvantageous 
effect on the adjustment. 



In particular valves which can be switched electrically and with 
which damper forces can be varied over a wide range in a very 
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short time are provided as damper force control devices. The 
damper force is thus controlled as a function of whether a ride 
level control system is provided and of the stage which the ride 
level control system is in. However, damper interventions which 
are critical in terms of vehicle movement dynamics, for example 
when cornering or during braking maneuvers, remain unaffected. 

If the damper control is normally carried out by means of a 
skyhook algorithm, this skyhook algorithm is deactivated when the 
ride level control system is activated and the damper is set to a 
soft setting. In the skyhook algorithm the damper speed is 
reduced by the size of the control speed so that interventions do 
not occur, or no longer occur so violently, when there are 
movements of the vehicle body. In critical driving situations, 
the skyhook algorithm is activated despite the ride level control 
system being activated. 

BRIEF DESCRIPTION OF THE DRAWING 

In the drawing, 

Fig. 1 shows a schematic illustration of a spring mass system 
according to the invention. 

DETAILED DESCRIPTION OF THE DRAWING 

The single figure shows a schematic illustration of a spring mass 
system in which the mass 1 represents the vehicle body which is 
supported with respect to the wheel by means of an airspring 2 . 
The spring mass system 1, 2 is assigned a damper 3 by means of 
which different degrees of damping can be set. When the ride 
level control system is activated, which is performed, for 
example, by means of a control unit 4 by letting out compressed 
air from the airspring 2 or by applying an increased air pressure 
to the airspring 2, a signal is simultaneously transmitted to the 
damper 3 so that the damper force can be adapted when the ride 
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level control system is activated. The signal or the information 
is transmitted in this context to a damper force control device 5 
which is embodied as an electrically actuated valve with which 
the damper force can be very quickly adapted to the desired 
damper force level. 
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ABSTRACT OF THE DISCLOSURE 



The invention — rclatca — fee — a — method — — controlling — t-he damper 
force in vehicles having a ride level control system is 
controlled by means of a method, according to which . According to 
said method , when the leveling system is activated, a signal is 
generated and transmitted to a damper force control device (5) . 
When the level control system is activated, the damper force is 
adapted, and especially reduced for a rapid control. 
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